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Perfected portable motor-driven compressor set.

@ A portable motor-driven compressor set on which the
output shaft of 2 motor drives an opposed-piston compressor
rigidly connected to the motor frame, characterised by the
fact that the compressor consists of a pair of heads arranged
one on top of the other and each having a valve plate, a cylin-
der for a respective piston, and a half casing, all formed in ane

plece and preferably die-cast in aluminium; the aforement-
foned half casings being secured together end-to-end with
thelr respective cylinders coaxial, and the pistons also being
formed integral in one piece'and with a respective connecting
rod having a slot housing the drive shaft, and a seat for a cam

controlled by the aforementioned shaft.
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PERFECTED PORTABLE MOTOR-DRIVEN COMPRESSOR SET

The present invention relates to a perfected portab]e
motor-driven compressor set, specially d651gned for ama-‘
teur or professional medium- light- duty appl:cat1ohs.
Compressors, especially medlum—small 51ze types, are known
to present a number of manufacturlng problems ‘due io the
large number of component parts 1nvolved whlch parts must
be made separately, to a relatlvely high degree of preci-
sion, and then assembled together to produce the flnlshed
machine. In an attempt to solve the manufacturlng problems
involved, a number of known compressors feature only a
very small number of component parts, which, however, are
difficult to dismantle and/or service.

The aim of the present invention is to prov1de a portable
motor-driven compressor set which is cheap and easy'to pro-
duce, and which may be serviced easily by virtue of it
comprising a compressor which may be assembled and dis-
mantled easily despite the small number of component parts |

involved.
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Wwith this aim in view, according to the present invention,
there is provided a portable motor-driven compressor set
comprising a motor and an opposed-piston compressor driven
by a rotary output shaft on the said motor; characterised
by the fact that the said compressor comprises a top and
bottom head substantially and specularly identical to each
other and each comprising a valve plate having a pair of
side-by-side seats for respective automatic valves; a
cylinder located next to the said seats, on the opposité
side to a finned surface on the valve plate, and housing
a respective sliding piston; and a cup-shaped half casing
having means for assembly to the said motor; the said
valve plate, cylinder and half casing on each head being
formed integral in one piece, and the said half casings
being fitted together end-to-end and one on top of the
other, with their respective cylinders facing and coaxial
with each other; the respective pistons being connected
rigidly together by means of a rod having a centre slot
housing the said output shaft on the said motor, and also
being formed integral in one piece and with the said rod;
the said rod presenting a seat for a cam having a rolling
bearing and fitted on to the said output shaft so as to
transmit reciprocating motion to the said pistons; and
the said heads presenting respective internal ducts formed
partly inside the said valve plates and partly through
respective side walls on the said half casings, and com-
municating with each other.,

One embodiment of the present jnvention will be described
by way of a non-limiting example with reference to the

accompanying drawings, in which:
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Fig.1l shows a partially-sectioned longitudinal view of
a portable motor-driven compressor set in accordance with
the teachings of the present invention;

Fig.2 shows a top plan view of a detail on the motor-
driven compressor set in Fig.1;

Fig.3 shows a cross section of the compressor forming part
of the set in Fig.l.

Number 1 in Fig.l indicates a portable motor-driven com-
pressor sel comprising a motor 2 of any known type, pre-
ferably electric, supplied by an electric cable 3 and
housed inside a casing 4 preferably having a handle or
grip 5; and an opposed-piston compressor 6 noused inside
a portion 7 of casing 4 projecting in relation to motor
2, baving a screened ventilation opening 8, and housing,
in addition to compressor 6, a known type of cooling fan
9 and a rotary output shaft 10 of motor 2 for driving com-
pressor 6 and on the free end of which is fitted fan 9.
Shaft 10 projects from motor 2 on which it is supported
by a bearing 11, and is fitted in known manner, on its
mid portion, with a cam 12 consisting of a cylindrical
bush, the axis of symmetry of which does not coincide with
that of shaft 10.

As shown also in Fig.s 2 and 3, compressor 6 comprises
a top head 14 and a bottom head 15 substantially and spe-
cularly identical to each other, mounted one on top of
the other and secured to casing 4, for example, by means
of screws 16 of which only one is shown for the sake of
simplicity. As heads 14 and 15 are substantially identi-
cal, except for a few minor details, the corresponding

functional parts are indicated using the same reference



10

15

30

0255147

-4 -

numbers. Each head 14 and 15 comprises a valve plate 18
having a pair of side-by-side seats 19 and 20 for respec~-
tive substantially known automatic valves 21 and 22; a
cylinder 24 arranged in such a manner that, when viewed
from the top (Fig.2), the said seats 19 and 20 are enclos-
ed inside the same; and a cup-shaﬁed,half,casing 25 having
means for assembly to motor 2, said means consisting of
tabs 26 having respective holes 27 through which half cas-
ings 25 are secured, by means of ties (not shown), to
motor 2. According to the present invention, half casing
25, cylinder 24 and plate 18 on each head 14 and 15 are
formed integral in one piece, preferably die-cast in alu-
minium, and half casings 25, which afe fcrmed<without the
front walls, present only respective opposite side walls
28, which represent a continuous extension of plates 18
perpendicular to the same. Half casings 25 thus present
a substantially U-shaped cross section, as shown in Fig.3,
the end wall being defined by respective valve plate 18,
and the said plate 18 presenting a respective cylinder
24 projecting perpendicularly from the centre, on the
opposite side to a finnedrsurface 30 on the outside of
each plate 18. The said cylinders 24 house respective
sliding pistons 31 having respective known non-lubricated
sealing rings 32, and are arranged facing and coaxial with
each other when respective half casings 25 are fitted on
top of each other and end-to-end (Fig.3) by means of re-
spective screws (not shown) fitted through respective
holes 33 in respective flanges 34 defining half casings
25 on the opposite side to finned surfaces 30 on respec-

tive valve plates 18.
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With reference to Fig.3, the seat 20 of each plate 18 is

formed peripherally next to the wall of respective cylin-

der 24, and is defined by a pair of side-by_-side through

slots 36 designed to connect the inside of cylinder 24

with the atmosphere; by a shallow recess 37 formed on

plate 18 on the cylinder 24 side, so as taisumxmnd slots
36, and designed to house a pair of known:sﬁutter Plates
constituting automatic valve 22; and by means 39 for lock-
ing the said shutter plates inside récess\Bf, over slots
36, and consisting of a shank formed in relief inside re-
cess 37 and on to which the said shutter plates may be
clicked or upset, or, according to a possible variation

not shown, consisting of a threaded hole formed in recess

37 in place of shank 39 and inside which may be fitted
a screw, the head of which locks the said shutter platés‘

inside recess 37. Each seat 19, on the other hand, is

formed coaxial with respective cylinder 24, and is defined
by a threaded sleeve 40 formed integral in one piece with
plate 18 on the opposite side to cylinder 24 and extending

perpendicular to plate 18 on the finned sufface 30 side,

Each sleeve 40 is closed outwardly by a threaded cap 41,

and houses a plug 42 designed to move, by virtue of a
spring 43, against a hole 44 formed through plate 18 and
connecting the inside of sleeve 40 to the inside of cylin-
der 24 via a valve 21 consisting of the said plug 42 and
spring 43. According to the present invention, each of
seats 19, which are the ones designed to collect the com-
pressed air produced by compressor 6, isvc6nnected to é
duct 48 formed inside each of heads 14 and 15,‘part1y in-
side plate 18 and partly inside lateral wall 28, which

-
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ducts 48 communicate with each other when half casings
25 are placed one on top of the other. In more detail,
a first portion 49 of each duct 48 is formed through and
parallel with plate 18, so as to connect the inside of
sleeve 40 to a second portion 50 of duct 48, which second
portion 50 is formed through and parallel with wall 28 and
perpendicular to the said first portion 49. In more de-
tail, the said second portion 50 is formed inside a semi-
cylindrical rib 51 projecting from one of walls 28 on half
casing 25, in the direction of cylinder 24, and opposite
an oblique strengthening rib 52 formed on the other wall
2%, Respective portions 50 of ducts 48 are formed coaxial
with each other, and at least one terminates in a seat
53 designed to house a known type of seal (not shown) for
connecting portions 50 in fluidtight manner when half cas-
ings 25 are fitted together. Each said half casing 25 is
also provided laterally with a threaded union 55 connected
to the intersection of portions 49 and 50 of duct 48 and
designed to enable one or both of cylinders 24 ﬁo be con-
nected to a supply pipe (not shown) on motor-driven com-
pressor set 1 (when only one union 55 is used, the other
is plugged). By virtue of connecting respective ducﬁs 48
on heads 14 and 15, the compressed air pressure produced
by compressor 6 as a whole may be regulated by a single
known type of regulating valve (not shown in Fig.1) housed
inside a seat 58 formed coaxial with duct portion 50 in
top head 14, in particular, inside a further internally-
threaded sleeve 59 formed beside sleeve 40 and projecting
perpendicularly from plate 18 on the finned surface 30

side and on wall 28 provided with rib 51. The said seat
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58 and sleeve 59 are only provided on‘top head 14 and re-

present a first difference between top and bottom hea%@

14 and 15. If compressor 6 is operated together with a

compressed air tank, however, seat 58 and sleeve 59 may
either be dispensed with or plugged. Another difference
between top and bottom heads 14 and 15 is that a pair of
feet 60 are formed integral in one piece with plate 18
on bottom head 15, on the finned surface 30 side, and pro-
ject from casing portion 7 through a respective opening
61. Feet 60 provide for conveniently supporting the entire
motor-driven compressor set 1, especially if motor 2 is
also provided with feet 611 arranged symmetrically in rela-
tion to feet 60. Feet 60 are also preferably provided with
slots 63 for securing compressor 6 to a known type of com-
pressed air tank (not shown) by means of sc¢rews or similar
fastening means. According to the present invention, pﬁ-
stons 31 are also formed integral in a single die-cast
piece, by virtue of being rigidly connected by a centre
rod 70 also formed integral with pistons 31. The said
centre rod 70 presents a centre slot 71, through which
shaft 10 is fitted through the entire compressor 6, and
a cylindrical seat 72 having its axis of symmetry coinci-
dent with that of cam 12. The said cylindrical,seat 72
is formed next to cam 12 and is fitted inside with a guide
shoe 73 inside which is fitted a rolling bearing 74, in
turn, fitted on to cam 12.

According to a preferred embodiment of the present inven-
tion, valves 22 are fitted in known manner with known si-
lencing filters 80, as shown schematically in Fig.1.

Operation of the motor-driven compressor set according

0255147
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to the present invention is as follows. When motor 2 is
started up, shaft 10 is turned so as to turn cam 12, which
is free to turn in relation to rod 70 and respective pi-
stons 31 by virtue of bearing 74 between cam 12 and seat
72, Being eccentric, however, in relation to the rotation
axis of shaft 10, cam 12 causes rod 70 to move back and
forth, thus causing pistons 31 also to slide back and
forth inside respective cylinders 24. The reciprocating
motion of pistons 31 produces a vacuum in one of cylin-
ders 24, thus causing valve 22 to open and outside air
to be sucked into the cylinder. At the same time, the air
inside the other cylinder 24 is compressed and, when suf-
ficient pressure is produced for overcoming the resistance
of spring 43, opens automatic valve 21 and is exhausted
into duct 48. The compressed air produced by both cylin-
ders 24 is combined inside ducts 48 and then supplied to
the user equipment via one or both unions 55.

The advantages of the motor-driven compressor set accord-
ing to the present invention will be clear from the fore-
going description. In particular, it features a compressor
of straightforward design, which is easy to produce and,
while presenting only a very small number of component
parts, is easy to assemble and dismantle, provides for
troublefree operating performance, and is of compact de-
sign both length- and crosswise. Furthermore, by virtue
of the modular structure of motor-driven compressor set
{ as a whole, only minor changes are required for adjust-
ing the power and operating characteristics of the set.
To those skilled in the art it will be clear that changes
may be made to the set as described and illustrated herein
without, however, departing from the scope of the present

invention.
[ DM

(Dr. Ind. BOGGIO Luigi)
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CLAIMS

1) = A portable motor-driven compressor set (1) comprig-
ing a motor (2) and an opposed-piston compressor {(6)
driven by a rotary output shaft (10) on the said motor
(2); characterised by the fact that the said compressor
(6) comprises a top (14) and bottom (15),h§ad substan-
tially and specularly identical to each other and each
comprising a valve plate (18) having a pair:of%sdde-byaside
seats (19, 20) for respective automatic iai#as (21, 22)}
a cylinder (24) located next to the said s¢ats (19, 20),
on the opposite side to & finned surface (30) on the said
valve plate (18), and housing a respective sliding piston
(31); and a cup-shaped half casing (25) having means (26;
27) for assembly to the said motor (2); the said valve
plate (18), cylinder (24) and half casing (25) on each
head (14, 15) being formed integral in one piece, and the
said half casings (2§%) being fitted together end-to-end
and one on top of the other, with their respective cyline
ders (24)‘facing and coaxial with each other; the respec~
tive pistons (31) being connected rigidly toéether'by
means of a rod (71) having a centre slot (72) housing the
said output shaft (10) on the motor (2), and also being
formed integral in one piece and with the éaiﬁ rod (71);
the said rod (71) presenting a seat (72) for a cam (12)
having a rolling bearing (74) and fitted on tp the said
output shaft (10) so as to transmit reciprocating motion
to the said pistons (31); and the said heads (14, 15):pre-
senting respective internal ducts (48) formed partly in-

side the said valve plates (18) and partly through respec-

. 0255147
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tive side walls (28) on the said half casings (25), and
communicating with each other.

2) - A motor-driven compressor set as claimed in Claim
1, characterised by the fact that a first seat (20) on
each said valve plate (18), formed peripherally in the
proximity of the wall on the respective said cylinder
(24), is defined by a pair of through slots (36) designed
to connect the inside of the said cylinder (24) with the
outside atmosphere; by a shallow recess (37) formed on
the said cylinder (24) side and designed to house a pair
of shutter plates (22); and by means (39) for locking the
caid shutters (22) inside the said recess (37) and over
the said slots (36).

3) - A motor-driven compressor set as claimed in Claim
1 or 2, characterised by the fact that a second seat (19)
on each said valve plate (18), formed coaxially with %the
respective said cylinder (24), is defined by a threaded
sleeve (40) extending perpendicularly in relation to the
said valve plate (18) on the said finned surface (30)
slide, closed outwardly by a cap (41), and housing a plug
(42) designed to move, by virtue of a spring (43), against
a hole (44) formed through the said valve plate (18) and
connecting the said sleeve (40) to the inside of the said
cylinder (24); a first portion (49) of the said duct (48)
formed in each said head (14, 15) being formed through
and parallel with the said valve plate (18) so as to con-
nect the inside of the said sleeve (40) to a second por-
tion (50) of the said duct (48), perpendicular to the said
first portion (49) and formed in the said half casing

(25); the respective said second portions (50) of the said
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ducts (48) being coaxial with each other, so &s to be in-
terconnected when the said half ca;ings (25) aré'fitted
together, and being connected externally by means of re-
spective threaded unions (55).

4) - A motor-driven compressor set, as claimed in Claim
3, characterised by the fact that the said top head (14)
comprises a seat (5&) for a pressure regulating valve,
which seat (58) is formed coaxially in relation to the
respective said second portion (50) of the respéctive said
duct (48). |

§) - A motor-driven compressor set as claimed inlany one
of the foregoing Claims, characterised byithe‘fact that
the said bottom head (15) comprises feet formed integral
with the respective said valve plate (18) on thé'finned
surface (30) side of the same. | |

6) - A nmotor-driven compressor set as claimed‘in one of
the foregoing Claims, characterised by the fact that at
least one pair (22) of the said automatic valveé ig fit-

ted with silencing filters (80).
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